Introduction: To participate effectively in the fight against tuberculosis (TB), mothers need to have a good knowledge of TB and its prevention. The objective of this study was to evaluate the knowledge of mothers about TB and Bacillus Calmette Guérin (BCG). Methods: This was a cross-sectional survey performed from September to December 2015 in 4 health care facilities of Kinshasa. It concerned mothers of children who received BCG vaccine. The frequencies and chi-square of Pearson were used to report results. Results: A total of 380 couples of the children and their mothers were recruited. The median age of children was 16 months (ranges: 6 days to 59 months); 224 (58.9%) of them received BCG during the period recommended; 62 (16.3%) experienced a side effect. There was a significant association (p = 0.00) between sides effects and the delayed vaccination. The average age of the mothers was 29.3 ± 6.4 years; 352 (92.6%) had heard about TB; 28 (7.4%) never heard about it; 168 (44.2%) knew that TB is a contagious disease; only 111 (29.2%) knew the mode of transmission; 87 (22.9%) did not know any signs of TB, and 54 (14.2%) knew about prevention with the BCG vaccine. Factors significantly associated with the mothers' lack of knowledge were a low level of education (p = 0.01), young age (p = 0.02), and place of residence (p = 0.04). Conclusion: There is an urgent need to improve the education of the population, particularly those who lives in poor conditions and who are uneducated.
Introduction
Tuberculosis (TB) is one of the most severe infectious diseases in the world, particularly in Sub-Saharan African countries [1] . Its morbidity and mortality remain high, making it one of the three primary poverty-related infectious diseases [1] [2] [3] . The 2014 world objectives aimed for a 95% reduction in mortality and a 90% reduction in the incidence of TB compared with the rates of previous years and to bend the curve of incidence to eliminate TB as a public health problem before 2050 that means less than one case per one million inhabitants [4] . The World Health Organization (WHO) goal is that by 2020 no family should have to support the cost of TB [5] . The methods in the fight against this disease include prevention by vaccination with Bacillus Calmette Guérin (BCG) and the well-established curative treatment with antiTB drugs [6] . Although childhood TB is the reflection of the adult TB [7] , there nevertheless persist some gaps in the management of TB in this younger population [8] . Because they are close to children, the involvement of parents, and especially of mothers, in the care of their children, occupies an important place in the fight against childhood TB. In Sub-Saharan countries, a substantial number of women are illiterate [9] , which can constitute an obstacle in the adherence to antiTB guidelines and the achievement of global objectives.
Currently, in developing countries, the management of childhood TB is challenging [3] . The Democratic Republic of Congo (DRC), a high resourced setting, carries the 3rd largest burden of TB in Africa [10] . Therefore, it is necessary to evaluate mothers' knowledge of TB and TB prevention in an environment where TB occupies an important place in infantile morbidity and mortality. The objective of the study is to evaluate mothers' knowledge of TB and vaccination with BCG and to determine the factors associated with that knowledge.
Methods
This was a cross-sectional survey of mothers who sought consultation for their children aged 6 days to 5 years-old. The study was conducted from September to December 2015, four health care facilities that provided pediatric service. The facilities were chosen from the 4 health districts of the city of Kinshasa (Hospital Center of Kingasani, Pediatric Hospital of Kalembelembe, Maternity Hospital of Kintambo, and Hospital Center of Mont Amba). For that, we used a simple stratified sampling: the 4 health districts of Kinshasa city were considered as (first level) strats. From each strat we listed all health care facilities that provided a service of pediatrics and where the mean number of children's consultation was more than 30 ± 10 per day. We found an average 5 health care per district from what we selected randomly 1 health care facility. We had then 4 health care facilities to study. This procedure assured a consistent representatively to the statistical units. The sample size was calculated at 360 cases and was increased by 10% to account for losses for a total sample size of 396 cases. The value was calculated based on of the average number of pediatric consultations in those facilities. We recruited random sample by selecting each odd number in the registration of consultations. We included mothers of children aged 6 days to 5 years-old who received BCG vaccination, and who brought their children to the health care facility for consultation, and who signed the consent form for the study procedures. We excluded mothers who didn't remember about the BCG vaccination of their children. In consideration of the national guidelines, all newborn children have to receive the BCG before exit from the maternity ward [11] . The participants enrolled in the study were interviewed using a standardized questionnaire that was prepared in French and translated into the main local language "Lingala". All the investigators were fluent in both languages. Socio-demographic parameters of the mothers (age, parity, residence, education, socioeconomic level, occupation, religion) and of the children (age, sex) were recorded, and the knowledge of the mothers of TB and the BCG vaccine, the day of the BCG administration, the presence of a BCG scar, the site of vaccination, the BCG's side effects, the reason for the current consultation, and the presence of the vaccination card and the knowledge of its contents. Regarding the knowledge of TB, the mothers were asked 5 questions: if they had heard about TB, and to say how they heard about it and what is it, if the disease is contagious; what the mode of transmission is; if they knew the symptoms of TB, and if yes to list them; and if TB is preventable, by vaccination or others measures, and to give the name of the vaccine.
The National Ministry of Health provides a vaccination card for all newborn children at first contact with the vaccination service. It contains the identity and the sex of the child, the weight at birth, the list of the vaccines to receive up to 9 months of age, including the planned dates and the administration dates of the vaccines, a growth curve with 3 different zones (normal zone in green, risk zone in yellow and danger zone in red), and a section of observations including different anthropometric parameters taken during preschool consultations.
The education level was characterized in 3 groups: the low education level for mothers who had not gone to school or who had not finished the elementary school studies; medium education level for those who had completed at least 3 years of secondary school or those who had obtained a high school diploma, and high education level for those who had completed at least 3 years of university education or institute. Additionally, the socioeconomic level was subdivided into 3 groups according to the Multidimensional Poverty Index (MPI) [12] , low socioeconomic level, medium socioeconomic level and high socioeconomic level, on the basis of the possession of some household electrical assets such as a radio, television, or car, the number of rooms in the house, and access to potable water and the electricity at home. Occupations were grouped into 3 categories, first, workers (in the public or private sectors, liberal professions, or commercial professional activities), students (in school or professional study), and unemployed (housework) or those without activity. The parity was also divided into 3 groups, primiparity for the mothers having one child, the low multiparity for the mothers having 2 to 5 children, and the high multiparity concerned the mothers having more than 5 children. The residences was arbitrarily distributed into 4 groups on the basis of the level of development of the district and the presence of good asphalt roads, enclosed houses, and people possessing a car. We had 4 district level, going from 1 to 4, the first one being the most developed. Level 5 included people living outside the city of Kinshasa and for whom it was difficult to define the level of the district. 
Results
A total of 396 mothers were recruited, but 16 (4.0%) were excluded because they didn't remember about the BCG vaccination of their children. Finally, 380 pairs of children and their mothers were retained for the present study, and they came from the 4 health hospitals selected in the 4 health districts of Kinshasa.
Socio-Demographic Data of Children and Mothers
The median age of the children was 16 months (range: 6 days to 59 months).
Male sex was prevalent at 213 (56.0%), and 167 (44.0%) children were female, so the sex ratio was 1.2. The average age of the mothers was 29.3 ± 6.4 years old, and the range was 15 to 48 years. Among them, 10 (20.6%) refused to declare their age and 2 (0.5%) mothers did not know their age. More than half of the mothers, 216 (56.8%), had low multiparity, the majority of them, 257 (67.6%), worshiped in liberal Christian churches, 174 (45.8%) had a medium level of education, almost half, 195 (51.3%), were workers, and 162 (42.6%) were unemployed. The distribution of mothers in the different district levels was equivalent. Table 1 gives details of the socio-demographic characteristics of the mothers (Table 1) .
Clinical Data of the Children
Fever was the reason for consultation in 197 (51.8%) children, cough in 49 cases (12.9%), digestive symptoms (diarrhea and/or vomiting) in 37 cases (9.7%), symptoms related to nutritional problems (anorexia and/or loss of weight) in 28 cases (7.4%), symptoms related to hematological problems (paleness and/or bleeding) in 22 cases (5.8%), a routine examination and/or a control in 17 cases (4.5%), a surgical cause in 15 cases (3.9%) most of which were the demand of circumcision (13 cases or 3.4%), a hernia (umbilical and inguino-scrotal) for 2 cases (0.5%), a skin rash in 11 cases (2.9%), and a neurological symptoms (headaches or persistent crying or cranial palsy) in 4 cases (1.1%). € Primiparity: mother having 1 child, low multiparity: mother having 2 to 5 children, high multiparity: mother having more than 5 children; £ Level 1: at least 3/4 of the roads have asphalt, most people have a car, and the majority of houses are enclosed; level 2: at least 1/2 of the roads have asphalt, some people have a car, and at least half of the houses are enclosed; level 3: at least 1/4 of the roads have asphalt, few people have a car, and few houses are enclosed; level 4: less than 1/4 (or none) of the roads have asphalt, the majority of people do not have a car, and almost none of the houses are enclosed; level 5: all people who live outside Kinshasa city.
In total, 224 (58.9%) children had received the BCG vaccination during the period recommended by the National Program of Vaccination (NPV); this period is during the 14 days following birth, before baby is brought into the community. However 147 (38.7%) received it between 15 days and 3 months, and 1 (0.3%) child had received it after the age of 3 months. Her mother justified the delay as being due to her travel to a nearby country for commercial activities. (Table 2 ).
Maternal Knowledge of TB and BCG Vaccination
In total, 352 (92.6%) mothers reported they had heard about TB, and 28 (7.4%) had never heard about it, 168 (44.2%) knew that TB is a contagious disease, and only 111 (29.2%) mothers knew its mode of transmission. Concerning the symptoms/signs of TB, 227 (59.7%) mothers reported at least one of the following signs: cough, fever, or loss of weight; 15 (3.9%) mothers reported at least the anorexia, and/or the asthenia, and/or the night perspiration; 1 (0.3%) mother reported adenopathy, but 87 (22.9%) mothers did not know any signs of TB.
Regarding TB prevention, 256 (67.4%) mothers reported that TB can be prevented by immunization, 124 (32.6%) mothers did not know this mode of prevention, and 54 (14.2%) mothers cited BCG vaccination. The details about maternal knowledge are presented in Table 3 . • Eat well 51 13.4
• Pry 23 6.0
• Clean the hands 45 11.8
• Do not cough 47 12.4
• Go to the hospital 57 15.0
• Take drugs 44 11.6
• Stop sexual activity 5 1.3
• Stop drink alcohol 9 2.4
• Do not breathe the same air than the person infected by TB 4 1.0
• Stop quarrel with neighbor 3 0.8
• Do not eat meet 3 0.8 Factors significantly associated with the mothers' lack of knowledge were low level of education (p = 0.01), age less than 24 years-old (p = 0.02), and residence (p = 0.04) ( Table 4) . Legend: *low level: no education or did not complete elementary school studies, medium level: at least 3 years of secondary school or a high school diploma, high level: at least 3 years of university education or institute.
¥ Others: Kimbanguist, Muslim, Church of Black in Congo, atheist; € Primiparity: mother having 1 child, low multiparity: mother having 2 to 5 children, high multiparity: mother having more than 5 children; £Level 1: at least 3/4 of the roads have asphalt, most people have a car, and the majority of houses are enclosed; level 2: at least 1/2 of the roads have asphalt, some people have a car, and at least half of the houses are enclosed; level 3: at least 1/4 of the roads have asphalt, few people have a car, and few houses are enclosed; level 4: less than 1/4 (or none) of the roads have asphalt, the majority of people do not have a car, and almost none houses are enclosed; level 5: all people who live outside Kinshasa city.
Discussion
The fight against TB in the world reached a decisive turning point with the "End TB" strategy [4] . Although efforts have been made to achieve zero mortality, childhood TB remains a challenge [13] . The WHO then altered its strategies [14] for the prevention and the control of the disease, and it requested the implementation of several modes of attack. The prevention of childhood TB means the precaution to avoid TB in children that includes the BCG vaccination, a contact screening and case-finding when there is contact with a TB patient, a primary prophylaxis with Isoniazid preventive therapy for infants and children living with Human Immunodeficiency virus who are considered unlikely to have TB and with no known exposure to TB [5] , and precautions for a multidrug resistant TB mother to ovoid contagion of her children. Among this mode, the involvement of mothers occupies an important and essential place in better controlling of the childhood TB because mothers are close to their children and participate in much of the care of their children. This involvement will improve when mothers know about and have a good understanding of the disease. The purpose of this study was to estimate the level of TB knowledge in mothers in a country where TB is prevalent and where the management of childhood TB is a challenge [15] .
The majority of the consultations in tropical countries concern infectious diseases. In this study, more than half of the children (64.7%) had consulted for fever or cough, especially for respiratory infections; therefore, most of the children had symptoms related to infectious diseases. These symptoms are also symptoms of TB. Although mothers receive education on preventable diseases such as TB in each preschool consultation (CPS), the mothers did not know about TB, its modality of transmission or its prevention.
The BCG reduces the morbidity and the severe forms of TB in children [16] - [21] . This vaccine is obligatory in the DRC and is given at the maternity hospital with in the first 14 days after birth, with the goal of vaccinating all newborn. However, we noticed that this recommendation is not strictly followed, as there were cases excluded from the study because of the absence of BCG, and there were children who received it after 30 days for different reasons.
This vaccine is well tolerated, except for some side effects, such as fever or subcutaneous abscesses, which were found in 18.7% of the cases in the present study. These side effects were correlated with the time of vaccination, especially when the vaccination was given after 14 days of age. The immaturity of the immune system in young newborn children, can explain the limitation of the local inflammatory reaction [22] . This result has not been found in other studies. In the United States in 1996, an observation made of people who had received the BCG noted a higher incidence of side effects in children younger than 1 year-old (387 cases), compared with those aged 1 to 20 years (25 cases), especially for local subcutaneous abscesses and regional adenopathy [23] .
Although the BCG is widely administered in our country, only 14.2% of mothers knew about BCG, while 67.4% of the mothers knew that TB could be prevented by immunization. This observation showed the insufficiency of the mothers' knowledge of the first preventive measures given to their child. Similarly, 36.3% of the mothers did not know the mode of TB transmission, and 22.9% of mothers did not know any signs of TB. This observation is worrying because the routine vaccination and informational campaigns have been conducted for several years in the DRC, and the mothers participates in the awareness messages during the CPS before and after the vaccination of their children.
It is possible that more must be done to improve the mothers' knowledge, such as using television messages or home campaigns.
We observed that 92.6% of mothers declared knowledge of TB, in reality, only 44.2% knew that it is contagious and, 29.2% knew its mode of transmission; lived in caravans or were squatting (OR = 11.5), or who were recipients of national medical assistance for foreigners (OR = 12.8) had significant delays with some vaccines, but children who were recipients of the national medical assistance for citizens were better vaccinated against tuberculosis and hepatitis B [26] . A study in Uganda carried out in 2016 that aimed to survey mothers' knowledge and attitudes towards childhood immunizations showed that maternal knowledge correlated with complete childhood vaccination [27] , and a 2006 study in Nigeria reported that mother's knowledge of immunization (p = 0.006) and vaccination at a privately funded health facility (p < 0.001) were significantly correlated with the rate of full immunization [28] . Therefore, there is a need to increase awareness through public education in the target groups of the population who live in poor conditions. One possibility is that health workers who prove their efficacy in remote settings can add TB awareness activities to their routine [29] .
The mother's level of education has an important place in the comprehension and application of the recommendations proposed. Miyahara et al. [30] found that vaccination by day 7 was associated with living in urban areas (west rural: (OR = 1.42, 95%CI 1.06 -1.89), but there was no effect of the age of the mother [31] . Globally, most authors agree that the socioeconomic and educational levels have an influence on the lack of knowledge of TB and vaccination. Improving public education on TB and its prevention can contribute to better control of the disease, similar to other diseases, such as malaria [32] , where the intervention of trained community health workers has had a good impact on its control.
The result of this study showed that the education of people on TB is in sufficient. The program to fight against TB has to improve the method of educating people about preventable diseases, such as TB, which can help to reduce the disease's burden. However, we did not select mothers with children in contact with TB or who had suffered from TB, and we did not explore other factors, such as the distance from the house to the health care facility.
Conclusion
This study revealed that 28 (7.4%) mothers had never heard about TB; 168 (44.2%) knew that it is a contagious disease; only 111 (29.2%) knew its mode of transmission; 87 (22.9%) did not know any signs of TB, and 54 (14.2%) knew about TB prevention with BCG vaccine. In bivariate analysis, low level of education (p = 0.01), young age (p = 0.02), and the place of residence (p = 0.04) were significantly associated with the mothers' lack of knowledge of TB. The WHO now advocates the "End TB" strategy, which aims to eliminate the disease before 2035. Therefore, it would be important to engage the actors in the fight, especially mothers, who are the primary caregivers and closest people to the children.
There is an urgent need to improve the education of the population, particularly of those who live in poor conditions and who have uneducated backgrounds.
